Summary
Introduction
Body weight is important medical information that is routinely assessed in the emergency department (ED) workup. Loss of weight is suggestive of morbidity, and it is of prognostic relevance [1] [2] [3] . Furthermore, dosing drugs may depend on weight, such as in systemic lysis therapy, where the dose has to be determined [4] . Any non weight-adapted strategy would be off-label. This is only one example of why a correct determination of the patient's weight is important in order to avoid effects such as toxicity or lack of therapeutic effectiveness. However, weighing patients is often impossible in acute disease, for example in stroke patients who are strictly confined to bed, or in geriatric patients presenting with weakness who are often unable to stand upright. In such cases, an approximation by health-care providers or estimation by the patient is used as proxy for the real body weight for clinical purposes. Previous studies on middle-aged patients in the ED showed that the patient's own weight estimation is superior to the weight estimation by ED staff [5, 6] . Findings of epidemiological studies suggest that community dwelling elderly are also able to estimate their body weight quite accurately [7, 8] . However, to our knowledge, there is no data showing the accuracy of self-reported weight in geriatric patients with potential acute morbidity presenting to the ED. Elderly patients presenting to the ED are at risk of adverse outcomes. Therefore, especially in the light of overcrowding in Swiss EDs [9] , risk stratification tools are urgently needed [10] . A significant portion of elderly patients present to the ED with non-specific complaints, and are at risk of significant morbidity [11] . Actually, over half of them suffer from an acute medical problem requiring rapid and appropriate treatment [11, 12] . The objective of this study was to determine the precision of patient weight selfestimation, particularly in an elderly high risk population presenting to the ED with non-specific complaints.
Methods
From 15 June 2007 until 5 July 2008, 370 consecutive elderly patients (median age 75 years) presenting to the ED with non-specific complaints were included into the Basel Non-specific Complaints Study (BANC) study [11] . The present analysis was part of the sub-study on weight and nutritional status. We assessed the patients' own estimation of weight by a bedside interview. In order to compare the estimated weight to the measured weight, the patients' medical records were used. Verified weight was drawn from charts, clinical examination protocols, anaesthesia protocols, ECG protocols and other reports. In our hospital-wards, weight is usually drawn following the actual nursing guidelines, specifically, in the morning with the patient only wearing a nightshirt, and no shoes or other clothes. We used correlation analyses to assess the agreement of estimated weight with measured weight. We used the Bland-Altman plot to show the distribution of the differences between measured and estimated weight against the average of the two measures. Finally we tested if age, sex and critical illness (serious outcome within 30 days [11] ) modified the correlation of estimated weight with measured weight.
Results
A total of 370 consecutive elderly patients were included into the BANC study. In 105 patients, a verified weight was Scatter plot with measured and estimated body weight.
Figure 2
Bland-Altman plot of measured and estimated body weight.
not documented, often due to rapid discharge and disposition to geriatric community hospitals, or was not recordable for other reasons (e.g., psychiatric disease or extremely serious condition). Another 32 patients were excluded because of missing data. Mortality was similar in both included and excluded patients (5.2%, 5.8%). The rate of serious outcome within 30 days [11] was higher in included patients (65%) compared to the excluded patient group (54%), therefore a selection bias in favour of the healthier patients is unlikely. The final study population available for analysis consisted of 233 patients. Median age was 79 years (interquartile range (IQR) 71 to 86), 43% of the patients were men, and the median of both estimated and measured weight was 64 kilograms (IQR 55 to 75 kg, and 54 to 75 kg for measured and estimated weight, respectively). Measured and estimated weights were highly correlated, indicating a good agreement of the two measures (Pearson's correlation coefficient r = 0.94, 95% confidence interval (CI) [0.926, 0.949]). As shown in Figure 1 , the estimated and measured weights were linearly correlated and showed relatively little variation across the measured weight range. The linear association and homogenous variation showed that the self-estimated weight was an appropriate surrogate for the measured weight over the entire weight range including the margins. The correlation did not differ significantly between patients with and without serious outcomes within 30 days (p = 0.34) or between women or men (p = 0.83). Participating men slightly underestimated (mean difference -0.5 kg), and women slightly overestimated (mean difference +0.5 kg) their body weight. There was no influence of age on the accuracy of weight estimation (p = 0.32), nor was there evidence that the correlation between measured and estimated weight was affected by age (p = 0.25 for interaction). The Bland-Altman plot ( fig. 2) shows the distribution of the differences between measured and estimated weight against the average of the two measures. The horizontal lines represent the mean difference (+0.1 kg) and 1.96 times standard deviation. The estimation error (estimated minus measured weight) of 95% of all patients ranged between -10.9 and +11.1 kg. There was no evidence that patients with low or patients with high body weight underor overestimated their weight. Figure 2 also shows that underweight (<45 kg) and overweight (>90 kg) patients tended to estimate their weight more accurately than patients in the average weight range.
Discussion
We found a negligible small mean difference (0.15 kg) between self-reported and measured weights in high risk elderly ED patients. The correlation coefficient in our study population was in the range as previously reported in middle-aged ED patients [5] . The effect of age on weight estimation was previously studied in non-ED settings where, in women 60-79 years of age, the estimated and measured weights correlated comparably well [8] . Despite the excellent correlation of estimated and measured body weight in our study population, we found relevant differences on the individual patient level ( fig. 2) . In our study, the 95% limits of agreement (-10.9/+11.1 kg) were higher compared to the cited study in women [8] , but comparable to findings in ED patients with a median age of 45 years [6] . Interestingly, neither the rather high median age of 79 years, nor the presence of acute disease and a high co-morbidity rate (e.g. co-morbid dementia was present in 27% of our patients) impaired the accuracy of the reported weight in the vast majority of our patients, as only 6% misjudged their weight by more than 10 kilograms. Thus, the present data support findings of non-ED settings where it was shown that, even in old age, weight self-estimation may still be accurate [7] . Nevertheless, in previous studies men tended to overestimate and women tended to underestimate their weight [7, 13] . In our population, we found only small differences between weight estimation in men and women. In contrast to previous studies showing that patients with high BMI more often underestimated their weight [14] , we found no evidence of a bias towards underestimation of weight in the obese population. In summary, our findings suggest that self-reported weight can be used as a proxy for measured weight even in sick elderly ED patients.
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